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1. Use of an instrument for measuring a Raman sigiml of tissue, the instrument 
comprising a lasa, a signal detection unit for measuring the Raman signal, and a 

S fiber optic probe, ivbereiii the fiber optic probe conqiHises one or more optical fibers 

for directing la^ iig|it onto the tissue and for collecting ligjit that is scattered by 
the tissue and guiding the collected lig^t away from the tissue towards the signal 
detection unit, the fiba comprising a cote, a cladding and optionally a coating;, and 
the fiber or fibers fikr collecting light having substantially no Raman signal in one 
10 or more parts of the 2S00-3700 can'' q>ectral region, and wherein file detection unit 
records the Raman signal scattered by the tissue in said spectral region. 

2. Use of an instrument according to claim 1* wfaerrai die detecdon unit does 
substantially not measure fluorescence generated by ottier sources i**™ the tissue. 

15 

3. Use of an instrument acoording to one of fhe preceding claims^ wherein flic fiber 
optic probe comptises at least one fiber having a low OH" fiised silica core. 

4. Use of an instrument accocdinB to one of the preceding claims^ vidieiein the fib« 
20 optic pvobe comprises at least one optical fiber having a fiised m H * ^ core a 

fused silica or Teflon or TECS cladding* 

5. Use of an instrument acconhng to one of the proceeding claims, 1^ using a coating 
material in which intrinsically little or substantially no signal is generated in the 

25 2500-3700 cm-1 wavenumber interval. 

6u Use of an instalment according to one of fiie preceding claims, wherein the coating 
of the optical fiber comprises one or more of Tefion coatings metal coating?. 



30 



7« Use of an instrument according to one of ihe preceding claims, wh^ein the 
detection unit substantially measures only liie signal obtainable fiom the cx»6 of the 
optic fiber. 
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8. Use of an instrument according to one of the preceding claims, wherein the fiber 
conqirtses a first and a second coating, tfie first coating bb coating on the gjs>gj<lTT|C 
and the second coating as coating on tbc first coating, wfaerein the second coating 
comprises a lasw light absoxinng material. 

9. Use of an instniment according to one of llie preceding dahns* ^itdierein the fiber 
comprises a fixst and a second coating, tlie first coating as coating on the cladding 
and the second coating as coating on the first coating, wherein the second coating 
comprises a material having a higher i^fiacti ve index than the first coating material , 

10. Use of an instnun^ according to one of die preceding claims, wherein Ihe a 
optical fiber comprises a las^ light absorbing end tip ooadng. 

11. Use of m instrmnent according to one of the preceding claims, whetein the fibex 
IS opdc probe comprises an optioal fiber that both directs laser ii0at cmto fte tissue 

and coUeets li^t fiiat is scattered by the tissue and guides the ooUecled light awsQT 
fiom the tissue towards the signal detection unit, and wberain the fiber has 
suhstantiany no Raman signal in one or move parts of the 2SOO-3700 cm^^ spectral 
icgion. 

20 

12. Use of an instrum^ occoiding to one of the jneoeding cdaibns, wfaraein the 
d^ection unit lecoxils the Raman signal in one or moi^ paits of the 2700--3100 cm'^ 
spectral region. 

25 13. Use of an instrument according to one of the preceding claims, whexein the fiber 
optic irobe comprises an optical element at the distal end of tiie ofrtioal fiber. 

14. Use of an instrument according to one of the precedling claims, fiqifaer comprising a 
signal analysis unit which analyses the recanted Raman signal, the analysis 
30 comprising an algorifiun vvUch outputs data regarding the molecular composilion 
of the tissue and/or the clinical diagnostic class to which the tissue heloogs. 
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15. Use of an instrument according to one of Ibe preceding claims for analysis and/or 
diagnosis of ath»isolerotic plaque* 

16. Use of an instnnnent according to one of tbt precediiig claims for use in the 
S analysis and/or diagnosis of cancerous tissue or pre^canoerous tissue. 

17. Use of an instrument according to one of the preceding olaims for ddn diagnosis. 

18. Use of an instnsnent according to one of fte preceding claims, ^^vfaoein fhe fiber 
10 opdc probe is integrated or comluned with a catheter. 

19. Use of an instnmient according to one of the pieceding claims. vAetein Raman 
measumnents can be combined with fluote$cence and/or near-in£rared absoiption 
measurements and wherein tiie detection unit also comprises a detection unit for 

15 measuring the intensity and/or qpectrum of tissue fluorescence and/or a detectioii 
unit for measuring near-inftamd absoiption. 



20. Use of an instnunent according to claim 19. ^Mdierein fluoresoeinfie and/or 
inftaied absoiptiaii measurements make use of a fiber also used in obtaining Raman 

20 signal. 

21. Use of an instrument according to one of the preceding olaimSp wherein the fiber 
optic probe comprises a bundle of fibers &r measuring and/or scanning a tissue 
area. 

25 

22. Use of an instrument according to one of the preceding daims^ \K4ierein the fibor 
optic probe comprises one optical Sbcr^ the fiber having substantially no Raman 
signal in one or more parts of ttie 2500-^3700 cm'* speolzal fegion. 

30 23. Use of an instniraecrt according to one of the preceding claims, wheiein the fiber 
optic probe is farou^ in, or in contact witli, or in proximity to the tissue under 
im 
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24. Use of on instrument according to one of the preceding claims* wliezein the tissue is 
excised, Hopted or taken from a human m animal body before measuring. 

25. An instrummit fiir measming a Raman signal of tLsaue, the insmmient comprising a 
5 laser, a signal detection unit fin- measuring the Raman sdgDal, and a fiber optio 

probe, wfaddn the fiber optic probe comprises one or more optical fibers for 
dixBcdns laser onto the tissue and &r collectiiig li^ ibat is scattered by file 
tissue and. guiding the coUected iigbt away fiom the tissue towards the signal 
detection imit, the fi.ber comprising a core, a cladding and optionally a coating^ and 
the fiber or fibers for coUectiiig light having aubstantUdly no Raman signal in one 
or more parts of file 2500-3700 cm-1 i^ectrel region, and ^i^iarem the detection unit 
records the Raman signal scattered by the tissue insaid qjecCral legicm. 

26. bistroment accoidmg to claim 25, wherefai the detection unit does substandatly not 
measure fluorescence generated by odier sources than the tissue. 

2 7 . tostrument acconfing to daim 25 or 26, wherein the fiber optic probe comprises at 
least one fiber. 

28. Instrument according to one of claims 25-27, wherem the fiber optic probe 
comprises at least one optical fiber havmg a fiised silica core aad a ft»ed silica or 

Teflon or TECS cladding. Q J 

29. histrumont according to one.of claims 25-28, by using a coating material in which 
25 intrinsically little or substantiaUy no signal is generated in the 2500-3700 om-1 

wavenumber interval. 

30- Instrument accordmg to one of claims 25-29, wherein fiie coating of the optical 
fiber comprises one or more of Teflon coatings and metal Coatings* 



15 



20 



30 



31.1iisiiiiment aocoiding to one of pUums 25-30, wfaerein Hie detection unit 
substantiaUy inea3tti«s only the signal obtain^ . 
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32. Jiistrument acooitJing to one of daims 25-3 1, wheroin the laser light is only coupled 
into tbo central core of the Sber^ 

33. lasmnnent accordhig to one of claims 25..32. yvbetein the fiber comprises afitst and 
5 coating as coating on the cladding an^ 

as coating on the first ooaiing, wherein the second coating comprises a laser light 
absoibing materiaL 

34. Insmimeiit aocofding to one of claims 25-33, ^wherein the fiber comprises a first and 

a second coating, the first coating as coating on the dadding and the second coaling 
as coating on Ibe first coaling, wheiein the second coating conynises a material 
having a higher igftactive indmc Aim Hh^ fi.^ "'^nn mfltt-rinl 

35. Ihstimnairt fijf BMasuring a Rainan signal of tissue accso^^ 
34, MAiereinihe fiber optic probe compriacs an optical fiber that both directs laser 
li§^it onto 11» tissue and coUects li^ that is scattered by file tissue and guides ^ 
ooUected light a«vay fiom the tissue towaids fiie signal deteoticm unit, and wfaa^hi 
the fiber has subslamially no Raman signal in one or more parts of fiie 2500-3700 
cm'' spectral region. 

36.1nstrament according to one of dahns 25-35. whe«sm the detaetion unit also 

compri«s a detector fiw measuring fiuoresceni^ and/or a detector 
absorptton. 

37.1nsiniment according to one of claims 25-36 wberem fluorescence and/or neaiw 
inftared absoiption measurements make use of a fiber also used in obtainhig Ramata 
signal and wherein file detection unit also comprises a detector fbr measuring 
fluorescence and/or a detector fbr neatwinfiared absoiption. 

38,Insttument accoiding to one of bhiims 25-37 wherein the fiber optic piobe 
comprises a bundle of fibera fbr measuring and/or scanning a tissue area. 



Rscelvad Jun-01-06 04:MaiD From-tSI 70 3527540 To-Ki rkpatrick « Lockha Page 006 



BEST AVAILABLE CCTY 



WO 2004/051242 PCT/NL2003/000815 

39. Ibistniinciit accoiding to one of claims 2S-38, v^dmrein tbe fiber optic probe 
comprises one optical fiber, the fiber having substantially no Raman signal in one 
or mme parts of the 25003700 cm'' spectnU tegion. 

5 40. Instrumait acceding to one of claims 2S-39» wberein the optical fiber conqirises a 
laser liglit absorbing end tip coating. 

41. Instrument accofding to one of claims 2S-40, i?vbeiein the end &oe of the optloal 
fiber, ^cre the laser light is coupled into the optical fiber, is polished. 

10 

42. A method fiit producing and measuring a Raman signal of tissue^ oomprising 
providing a laser, a detection unit for measuring a Raman signal, and a fiber optic 
prob6» wherein the fiber optic probe conqvises one or more optieal fibears fbr 
dhecting laser light onto the tissue and for collecthig light that is scattered by tbe 

IS tissue and guidmg die ooUeeted lig^ away trom the fissue toward tibe rfgi^**! 

detection unit, Ae fiber compristog a oore» a cladding and optionally a coating, 
sending laser light through the one or more Qpdoal fibers, receiving the Raman 
signal fiom the tissue through the one or more optical fibers and detecting fbe 
Raman signal by a signal detecticm unit, die fibw or fibers fbr collecting 

20 having substantially no Raman signal in one or more parts of the 2S00-3700 cm-1 

spectral region, and wiierein the signal detection unit records the Raman signal in 
said fifpectxal region. 

43. Method according to claim 41, further comprisusg smding tbe laser light thiou^ a 
25 same optical fiber which also receives the Raman signal, using an optical fiber for 

this metbod which has substantially no Raman signal in one or more parts of the 
2500-3700 cm-1 spectral region 

44- A metfaod fi>r measuring a Raman signal of a tisisue sample, wherein an instrument 
30 acootding to one of claims 25-41 is used and wherein the tissue sample is excised, 

biopted or taken fiom a human or animal bo<fy befim measuring. 
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45. Metliod for evaliiatiog an optical fiber for measuring a Raman signal of tissue, 
wherein an instniment according to one of claims 25-41 is used and v^Aierein a 
tissue sample is exci^^ biopted or taken from a human or animal body before 
measuring, and vtAierein the Raman signal of the optical fiber is measured of the 

5 sqngxle and of a blanc^ and wfaezein the Raman signals of the sanqple and of the 
blanc aze compared. 

46. Method fiir evaluating the suitability of a type of fiber for measuring the Raman 
signal of tissue, comprising: 

10 - ushig an instrument according to one of daims 25-41 

- peifimning a measnrement widiout tissue being present at the distal end of the 
fiber, 

- p^oimiijg a measurement wifii tissue being present at die distal end of the fiber, 

- comparing the spectra obtained with and ^thout tissue bring present 
IS - concludii^ttiat the fiber is suitable for measuring tiseR^man signal of tls^ 
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AMENDED CaUAIMS 

rReceived by the International Bureau on 10 May 2004 (10.05.04): 
original claims 1^ replaced by amended/new claims 1-44] 

I. Use of an instrument for measuring a Raman signal of tissue^ the instrument 
compriisiiig a laser» a signal detection unit fbr measuring the Rmian signal, and a 
S fiber optic probe, wherein tlie fiber optic probe comprises one or more optical fibers 
for directing laser light onto the tissue and for collecting light diat is scattered by 
thfi tissue and guiding the collected light away from fte tissue towards llie signal 
detection unfl; tbi^ fiber comprising a cote, a cladding and optionally a coating, and O 
die fiber or fibers for collecting Uesht having sabstaiitialty no Raman signal in one 

10 or mora parts of the 2500-3700 om'^ q^ectral region, and wherein Oie detection unit 
recoiids be Raman signal scattered by the tissue in said spectral zegjcin» and wherein 
die fibar optic probe comprises an optical fiber that bolb directs laser light onto the 
tissue and collects light diat is scattered by the tissue and guides die collected light 
away trom the tissue towards the signal detection uiut, and wherein die fiber has 

IS substantially no Raman signal in one or more parts of the 2500-3700 cm*^ spectral 
region. 



2. Use of an instrument according to claim 1, wherein die detection unit does 
substantially not measure fluorescence generated by odier source dian the tissoe. 

3. Use of an instnunent according to one of the preceding claJma^ wherein die fiber 
optic probe comprises at least one fiber having a low OK" fused siUca cote. 

4. Use of an instrument according to one of the preceding claims, wherein the ftber 
25 optic probe comprises at least one optical fiber having a fused ailioa core and a 

fiised silica or Teflon or TECS cladding. 

5. Use of an Instrument according to one of the proceeding claims^ by using a coarir^ 
material in which intrinsically little or substantially no signal is generated in the 

30 2500-3700 cm'' wavenumber intervaL 
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6. U^e of an instrument according to one of the preceding olaim^i wherein (he coating 
of die optical fiber comprises one or more of Teflon coatings and metal ooatiagB. 

7. Use of an instnnnent according to one of the preceding clannsi wherein the 
S detection unit aubstantiany measures only the signal obtainable fiom Ibe core of ttie 

optic fiber. 

8. Use of an instrument aocordmg to one of the preceding claims, wherein the fiber 
comprises a Cist and a second coating« the first coating as coating on the cladding 

10 and the second coating as coating on the first codting» wherein the second coating 
comprises a laser light absorbing material* 

9. Use of an instrument according to one of the preceding claims, wherein the fib^ 
comprises a fiist and a second coating, the first coating as coating on the cladding 

IS and the second coating as coating on ttie first coating, wherein the second ooathsg 
comprises a material having a higfher refiactive index tiian ticie first coating materiaL 

10. Use of an instrument according to one of ttie pieceding claims, wherein the optical 
fiber comprises a laser Hght absoibing end tip coatii^. 

20 

11. Use of an instrument according to one of the precediog claims, wherein the 
detection unit reoords the Raman signal in one or more parts of tiie 2700-3100 ctn'^ 
spectral region* 

25 12. Use of an instrument according to one of the preceding olaimsi wherem the fiber 
optic probe comprises an optical element ai the distal end of the optical fiber. 

13. Use of an instnnnent according to one of the preceding olaima, fiirther compttsiiig a 
signal analysis unit which analyses die recorded Raman signal, flie analyins 
30 comprising an algorithm which outputs data regarding the molecular composition 
of the tissue and/or the clinical diagnostic class to which the tissue belongs* 
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14. Use of an instzumeat according to one of flie preceding claims for analysis md/cat 
diagnosis of aflieroscterotic plaque. 

15. Use of an instniment according to one of the pieceding claims for use in the 
S analysis and/or diagnosis of cancerous tissue or pre-cancerous tissue. 

16. Use of an instnnnent acconiing to one of the preceding claims for skin diagnosis. 

17. Use of an instrument: according to one of die pnaceding claims, wherein the fiber 
1 0 optic probe is integrated or combined with a catfieter. 

18. Use of an Instrument according to one of the preceding claims* wherein Raman 
measurements can be combined with fluorescence and/or near-infiaied absorption 
measurements and wherein the detection vnit also comprises a detection unit fbr 

1 S measuring the intensity and/or spectrum of tissue finorescence and/or a detection 
unit for measuring near-infiared absorption. 

19. Use of an instrument according to claim 18. wherein fluorescence and/or near- 
xnfirared absorption measurements mate use of a fiber also used in obtaining Raman 

20 signal. 



25 



20. Use of an instrument according to one of the preceding claims, wherein ^ fiber 
optic probe comprises a bundle of fibers for measuring and/or scanning a tissue 

21. Use of an instrument according to one of the preceding claims^ wherein the fiber 
optic probe comprises one optical fiber, tte fiber having substantially no Raman 
signal in one or mace parts of the 2S00-370O cm*' spectral region. 

30 22. Use of an instrument according to one of the preceding claims, wherein thib fiber 
optic probe is brought in. or in contact with, or in proximi^ to flie tissue under 
investigation. 
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23. Use of an instrument according to one of the precoding claims, wherein ftie tiaaue is 
excised, biopted or taken from a human or animal body before measuring. 

24. An instmxnent for measuring a Raman signal of tissue, (he instrument comprising a 
S laser, a sien»l detection imit for measuring the Raman signal, and a fiber optic 

probe, wheioin fte fiber optic probe comprises one or more opt&cal fibers for 
directing laser light onto ttie tissue wd for collecting light that is scattered by Ae 
tissue and guidmg the collected light away from the tissue towards foe signal 
detection unit, the fiber comprising a core, a cladding and optionally a coating, and 

10 «ie fiber or fibers for collecting light having substantially no Raman signal in one 

or more parts of the 2500-3700 cm-1 spectral tegion, and wherein foe detection unit 
lecotds the Raman signal scattered by foe tissue in said spectral region, and Mi^eiein 
foe fiber optic probe comprises an optical fiber foat bofo divects laser li^t onto foe 
tissue and collects light foat is scattered by foe tissue and guides foe collected ligiht 

IS away from foe tissue towards the signal detection unit^ and wherein the fiber has 
substantiaUy no Raman signal in one or move parts of the 2S00>^3700 cm'^ speclzal 
region, - 

25. Instrument according to claim 24, wherein foe detection unit does substantially not 
20 tneasure fluorescence generated by other soutees than foe tissue, 

26. Instmment according to claim 24 or 25, wheiein the fiber optic probe comprises at 
least one fiber. 

25 27. Instrument according to one of claims 24'26» whecem t)io fiber optic probe 
comptises at least one optical fiber having a fosed silioa core and a fused silica or 
Teflon or TECS cladding. 

28. Instrument according to one of claims 24-27, by using a coating material m which 
30 intrinsically litde or substsntially no signal is generated in foe 2500-3700 cm-1 
wavenumber interval. 
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29. Instnunent according to one of claims 24-28, wherein the coating of the optical 
fiber comprises one or more of Teflon coatings and roemi coatings, 

30. Instrument accofding to one of claims 24-29, wherein die detection unit 
S substantially measures oidy die signal obtainable ftom fhe cote of die optic fiber. 

3 1 . Instrument according to one of claims 24-30. wherein the laser lig^ is only coupled 
into the central core of die fiber. 

10 32, Instrument according to one of claims 24-3 1 , wherein die fiber comprises a first and 
a second coating, the Gnt coating as coating on the cladding and the second coating 
as coatitig on Ifae first coating, wherein the second coating comprises a laser li|^t 
absorbing materiaL 

I S 33. Instmment acconling to one of claims 24-32, wherein die fiber comprises a first and 
a second coating^ the first coating as coating on the cladding and the second coating 
as cQBting on die fii^ coating, wherein Oie second coating comprises a material 
having a hi^ier refractive index than Oie first coating matoriaL 

20 34. Instrument according to one of claims 24-33, wherein flie detection unit also 
comprises a detector for measuring fluorescence and/or a detector for near-infiafed 
absorpticm. 

35. Instrument according to one of claims 24-34 wherein fluorescence and/or near- 
25 infrared absorption measurements make use of a fiber also used in obtaining Raman 
signal and wherein the detection unit also comprises a detector for measuring 
fluorescence and/or a detector for neasf^infmred absorption. 



30 



36. Instrument according to one of claims 24-35 wherein foe fiber opdc probe 
comprises a bundle of fibers for measuring and/or scamiiiig a tissue area. 



Received Jiin-OI-OS 04: Ham 



AMENDED SHEET (ARTICLE 19) 

FroDi«i>31 70 3527540 To-Ki rkpatrick & Lockha 



Page 012 



1.JUN.2005 g:24 



NED. OCTROOIBUREfiU 



WO 2004/051242 




PCT/NLi2003/000815 



10 



37. Instrument according to one of claims 24-36» wherein Oie £a>er optic pzobe 
comprises one opdcal fiber, the fiber having substantiaUy no Raman signal in one 
or more parts of the 2500-3700 cm*' spectral region. 

38. Instrument according to one of claims 24-37, wherein tfie optical fiber comprises a 
laser light absorbing end tip coating. 

39. Instrument according to one of claims 24-38, wherein the end fiwe of the optical 
fiber» where the laser light is coupled into the optical fiber, is polished. 



40. A method for producing and measuring a Raman signal of tissue, comprising 
providing a laser, a detection unit for measuring a Raman signal, aiul a fiber optic 
probe, wherein die fiber optic probe comprises one or more optical fibers fiir 
directing laser U^t onto the tissue and for collecdng ligtat ftM is soattered by ttie 

15 tissue end guiding tlie collected light awiQr tcom die tissue toward (he signal 
detection unit» the fiber comprising a core, a cladding and optionally a coating, 
sending laser ll^t through the one or more optical fibers, receiving the Raman 
signal fiom the tissue through the one or more optical fibers and detecting' the 
Raman signal by a signal detection unit, the fiber or fibers for collecting light 

20 having $ub&tantially no Raman signal in one or more parts of the 2500^3700 cm-1 

spectral region, and wtierein the signal detection unit records the Raman signal in 
said spectral region, and wtierein the fiber optic pmbe comprises an optical fiber 
that both directs laser light onto die tissue and collects that is scattered by die 
tissue and guides die collected ligiht away fitrni the tissue towards die signal 

2S detection unit, and wherein die fiber has substantially no Raman signal in one or 

more parts of the 2500-3700 cm"' spectral region. 

41 . Method according to claim 40, flirthet comprising sending the laser light tiirough a 
same optical fiber which also receives the Raman signal, using an optical fiber for 

30 this method which has substantially no Raman signal in one or more parts of the 

2S00-3700cm-l spectral region 
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42. A method fiir measuring a Raman signal of a tissue san^le, wheroin an iuatnmieiit 
accozdjng to one of claims 24-39 is used and wherein the tissue sample is excised, 
biopted or taken firom a human or animal body before measuring. 

43. Method for evaluating an optical fiber for measuring a Raman signal of tissue, 
' wherein an instrument according to one of claims 24-39 is used and wbeiein a 

tissue sample is excised, biopted or taken finom a human or animal body before 
measuring, and wherein the Raman signal of the optical fiber is measured of the 
sample and of a blanc, and wherein the Raman signals of the sample and of the 
blanc are compared. 

44* Metiiod for evaluating fte suitability of a type of fiber tat measuring the Raman 
signal of tissue, comprising: 

- using an iqstrument according to one of claims 24-39 

- perfor min g a measurment without tissue being present at the distal end of the 
fiber» 

" performing a measurement witti tissue being present at the distal end of the fiber, 
« comparing the ' spectra obtained with and without tissue being prearat 

- concluding that the fiber is suitable for measuring the Raman si^ial of tissue. 
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□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ R£FER£NCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



